Spontaneous remission of edema and regranulation of goblet cells in rat tracheae after capsaicin-induced acute inflammation.
Previous studies have investigated the short-term effect of capsaicin on edema formation and goblet-cell secretion in the trachea. The present study sought to investigate the long-term effect of a high dose of capsaicin (90 micro g/ml/kg), administered intravenously, on changes in the formation of endothelial gaps among venular endothelial cells, mucosal tissue edema and the secretory activity of goblet cells, including the number and size of goblet cells, and the mucus score and secretory ratio of goblet-cell mucus secretion in the trachea of rats. The tracheal whole mounts with silver staining, those stained with chloroacetate esterase reagent and Alcian blue and tracheal tissue sections stained with Alcian blue and periodic acid-Schiff reagent were used for evaluation. Formation of endothelial gaps occurred a few min after administration of capsaicin, and gaps almost closed within 12 min after capsaicin injection. Five min after capsaicin, the leaky blood vessels were numerous and the subepithelial edema ratio (% of length of edema along the inner circumference of tracheal cross section) was found to be 57.8+/-3.0% ( n=6). The number of Alcian blue-positive goblet cells (1,090+/-220 per mm(2) of mucosal surface) was reduced to half the number of goblet cells in the vehicle-treated rats (2,200+/-230). The mucus score of goblet cell secretion was not changed. The secretory ratio was greatly increased. One day after capsaicin, the edema ratio remained large and the number of Alcian blue-positive goblet cells was also small. The mucus score was also not changed. The secretory ratio was still large. On day 3, the edema ratio remained large, but the number of Alcian blue-positive goblet cells was increased to the level of the controls. The mucus score and secretory ratio returned to the control level. On day 5, the edema ratio was greatly decreased, but it was still significantly larger than that of the controls. The mucus score and secretory ratio remained at the baseline level. Seven days after capsaicin, the edema ratio was similar to the controls. The number of goblet cells was even larger than controls. It is concluded that capsaicin-induced acute inflammation in the rat trachea involves formation of endothelial gaps, extensive plasma extravasation and edema formation, and depletion of goblet-cell secretory granules. Spontaneous gradual remission of edema was accompanied by regranulation of goblet cells with gradual mucogenesis for several days.